INTRODUCTION
Access to productive assets is a major issue in the gender empowerment discourse.Asset accumulation is a pre-condition for economic empowerment, and sustainable accumulation of assets is key to upward mobility beyond survival, and towards economic empowerment (ZoRandriamaro, 2008 ).Women's economic empowerment, that is, their capacity to bring about economic change for themselves, is increasingly viewed as the most important contributing factor to achieving equality between women and men (Ogato et al., 2009) . Economic empowerment can happen only when women are able to accumulate and sustain assets in relation to income, consumption and production (Njuki and Sanginga 2013) . Friedemann-Sanchez (2006) showed that women in the cut the flower industry of Columbia utilised the wage income received from their employment and gained self-worth to put in motion the social, physical, financial, and human assets they hold to easily access high-paying positions, accumulate wealth, and buy property. These assets empowered women in conceiving, assessing, and exercising intrahousehold bargaining strategies in challenging patriarchal household culture, as well as escaping from domestic violence.
Hence, economic empowerment involves movements and transitions out of poverty, with asset building thresholds in terms of physical, human, social, financial and ecological capital. Growing evidence shows that the distribution of individuals' ownership and control of assets within a household can present important implications on women's empowerment (Randriamaro, 2009 ). In Ghana, women's asset ownership increases the budget share spent on food and education (Doss, 2006) . According to Beegle et al. (2001) , in Indonesia, wife's perception of her share of assets owned by her and her husband is associated with obtaining prenatal care. Hashemi et al. (1996) have found that intervention programmes in Bangladesh have had significant effects on a variety of measures of women's empowerment, including mobility, economic security, control over income and assets, political and legal awareness, and participation in public protests and political campaigning.
The International Centre for Research on Women (ICRW, 2010) noted that when women farmers access resources, their productivity increases, and this enhances the food security status of their families. When women own property and earn money from it, they may have more bargaining power at home. This in turn can help reduce their vulnerability to domestic violence and other unhealthy relations (Jetti, 2006) . Access to time-saving technologies enhances the economic benefits accruing to women such as increasing their productivity as well as the opportunity to engage in off-farm income generating enterprises (Grassi et al., 2015) .
Working with groups is a major mechanism through which development programs can enable women to increase their control of assets, improve their productivity, and enhance their status and well-being. In fact, the networks and collective action that groups generate are recognised as assets in themselves. . According to the Gender, Agriculture and Assets Project (GAAP, 2013) of the International Food Policy Research Institute (IFPRI), "social capital" is an intangible asset that can be converted into marketable connections and skills.
Friedemann-Sanchez (2006) demonstrated how social capital in terms of kin and labourrelated network facilitates the acquisition of productive assets among women in Colombia. Studies usually measure social capital, by the number of local associations a household is a member to and that it is an important factor in empowerment (Nega et al., 2009) . However, social capital goes along with significant gender differences inpatterns of social organisation. It also takes a centre stage in empowerment efforts because it has the greatest bearing upon power relations in a society and, thus on the prospect of empowerment (Nega et al., 2010) .
Conceptual traditions agree that social capital is not a single entity, but is rather multidimensional in nature, most frequently defined in terms of the groups, networks, norms and trust that people have available to them for productive purposes. Literature has yielded two basic concepts. The first refers to the resources (such as information, ideas, support) that individuals are able to procure by virtue of their relationships with other people. These resources ("capital") are "social" in that they are only accessible in and through these relationships. They are unlike physical (tools, technology) or human (education, skills) capital which are essentially the property of individuals (Burt, 2000) .
The second and more common approach to social capital refers to the nature and extent of one's involvement in various informal networks and formal civic organisations. Social capital inthis sense is used as a conceptual term to characterise the many and varied ways in which a given community's members interact (Grootaert et al., 2004) .
The objective of this paper therefore is toexamine the role that participation in the IAR4D's Innovation Platform "IP" -(social capital) has played in empowering the women to acquire productive assets that guarantees their households food security.
METHODOLOGY
The Sub-Saharan Africa Challenge Programme (SSA-CP). The SSA-CP was initiated in 2004 following extensive consultations with numerous agricultural stakeholders. The stakeholders counsulted included researchers, extension and development agents, policy makers, farmers and the private sector to diagnose the reasons behind the underperformance of agricultural research in Africa (FARA, 2006) .The consultations proposed an alternative approach that aims to appropriately embed agricultural research within a larger system of innovation; whereby knowledge from numerous sources (comprising all various actors and stakeholders) is integrated and effectively put into use. This approach to agricultural research is termed Integrated Agricultural Research for Development (IAR4D) and has been adopted by the SSA-CP.
The SSA-CP's research wasorganised around four projects: One Meta-Analysis project and three Pilot learning site (PLS) projects in three different regions of subSaharan Africa (i.e., Lake Kivu (LK) in Eastern and Southern Africa, Kano-Katsina-Maradi (KKM) in West Africa, and ZimbabweMalawi-Mozambique (ZMM) in Southern Africa). Each Pilot Learning Sites (PLS) project comprised of three sub-projects.
The present study focused on the KKM. The three sub-projects that constituted the KKM project were distinguished by the agroecological zones (AEZs) where their research was based and focused. The relevant AEZs were the Sahel, the Sudan Savanna, and the Northern Guinea Savanna. Each of the three sub-projects aimed at evaluating the effectiveness of the IAR4D concept in its respective AEZ, by establishing Innovation Platforms (IPs) and conducting action research aimed at intensifying crop and livestock systems, improving access to markets, and promoting sustainable management of the natural resource base.Each of the three sub-projects had the same type of outputs, but activities differed based on the entry points and the specific context of each AEZ. The specificity of each sub-project came from the actual content of the field research work planned based on the identified entry points.
Data collection. The data were obtained through a household survey conducted during 2008 and 2011. The baseline data were collected between March and September 2008; while the midline data were between February and May 2011. The main instruments for data collection were structured questionnaires, administered to household heads by trained enumerators. Altogether, eight local government areas (LGAs) were covered for the purpose of data collection in each Taskforce (TF). Taskforce is an agglomeration of IPs, with each IP covering five villages within a local government.
This study, in line with the SSA-CP research method, employed multistage stratified random sampling within the selected local government areas (IAR4D and counterfactual) to select the villages where IAR4D were introduced. Study village communities where conventional approaches were in operation, and study villages where no agricultural interventions were carried out over the last 2-5 years, were taken as counterfactuals as opposed to the treatment villages. Selection of households in each of these villages was genderised in the sense that at least 30 percent of the households were female headed.
For each IP and its counterfactuals, innovation development, knowledge increase, and information sharing among IP members were monitored and assessed. This was achieved by documenting the number of meetings, as well as the information disseminated to members through these meetings. Furthermore, for each IP, information sharing and technology uptake within the communities were assessed using a stratified random sample of 10 farmers per village out of which three were female. The total sample size was, therefore 600 households per TF, giving a total of 1800 households in all.
Data analysis. The data collected were analysed using both descriptive and inferential statistical and econometric tools. The quantitative data were analysed with descriptive statistics including proportions, comparison of means as well as graphs. The asset indices for different assets were developed following the method of the Bill and Melinda Gates Foundation (2010) , for the evaluation of their agriculture programmes. The asset index was calculated for all movable assets, including livestock (Eq. 1). Each of the asset was assigned a weight(ù) and then adjusted for age. The weight was calculated based on the value of the asset compared across the taskforce boundaries. Conscious efforts were made to document ownership of the various assets within the households by gender.
This ensures that assets that are of the same value are accorded the same weight, despite country or location differences in prices.
Household Domestic Asset Index (HDAI) = ……..….. Equation 1 Where: i=1,2,…N; g=1,2…..G, is weight of the ith item of asset g; N = number of asset g owned by household; a= age adjustment to weight; G=number of assets owned by household.
As stated earlier, "social capital" was conceptualiased as membership of an IP which confers on the recipient some advantages. These are in terms of networking, easier access to productive inputs, assured markets among others. All of these are expected to enhance the productivity and income of the IP members and, thereby ultimately enable (empower) them to build more asset base than non-members. The various advantages enjoyed through membership were categorised by gender and descriptively discussed in the results.
Probit analysis. Binary probit regression analysis was used to estimate the probability that either the women in the household owned asset or not. In this case, the dependent variable took the form of a binary variable: 1= women in the household owned asset; and 0=women in the household did not own asset.
The probit model took the form:
Where:
denotes the probability of women owning or not owning an asset (1 or 0); X is a vector of regressors on the spouse's and household characteristics; is the cumulative distribution function (CDF) of the standard normal distribution; and is a parameter typically estimated by maximum likelihood. Table 1 shows the level of ownership of assets by gender in the KKM of West Africa after the project. In terms of the quantum of assets, the results show that women acquired more than men in five of the items viz: human assets, motorcycle, sprayer, sewing machine and chairs. In terms of human assets, both male and female employed at least five people in their enterprise; however, the size of human assets available to women (5.37) were more than that available to men (5.05). As for transport assets, women had more motorcycles (1.77) than men (1.64) (Table 1) , signifying the possible preference of women for motorcycles as an asset.
RESULTS AND DISCUSSION
Other assets which women had more than men were sprayers, sewing machines and chairs. A priori, sprayer is an asset that is usually jointly owned (Quisumbing et al., 2015) or exclusively owned by the male (Lay 2012, UN-women UNDP-UNEP PEI and World Bank, 2015) . This shift in paradigm could be attributed to the capability built from learning and knowledge sharing from research entry point such as the promotion of appropriate integrated pest management (IPM) which is one of the key element of KKM taskforce. This has led to the "gendering" of tasks such that spraying is considered as a less arduous task which women may carry out. Larrea and Maldonado (2005) , Oxfam (2007) , Julia and White (2010) observed this gendering of tasks in cut flower industry in Latin America, on Malaysia plantation and in Kalimantan, Borneo.
Sewing machines are naturally believed to be women's in most developing countries (Guillen, 2013) . For example, Guillen (2013) regards sewing machine as productive/ business assets generating future incomes for owners (Antonopoulos and Floro, 2005) .
The women acquired more household durable asset, such as chairs, than the men. Household's durable assets such as chair reflect wealth and potential for long term consumption and spending (Blattman, 2013) . Geetha (2016) , while working in Karnataka, India found that sericulture women acquired household durable assets such as chairs after participating in self-help group.
In terms of overall asset index, the value of women's asset index (21.78) was also more than that of men (18.33) ( Table 1 ), suggesting that women involved in this project did not perform poorly in terms of overall asset index. The changes in social asset ownership by gender in the KKM SSA-CP area are presented in Table 2 . Evidently, women asset ownership increased more than for men in five items viz: human assets, ox plough, draft donkey, chairs and overall asset index. These results reveal a greater impact of the component of the promotion of labour saving devices e.g. traction on the asset accumulation of the women compared to the men. Promotion of appropriate labour saving devices was one of the research entry point of the KKM innovation platform. Use of traction animals and equipment reduces the drudgery associated with farming activities for the women (Bwalya and Akombelwa, 1999) . Increase in human asset may imply the employment of additional labour for farming activities. The acquisition of draft cattle and the employment of more labour may be due to the intensification of croplivestock production. In another context, for example Ethiopia (Amare, 2002) , female owners of ox-plough stated the need to employ males to operate the ploughs. Incidentally, the sixth asset which was also statistically significant was ownership of a car which is preferred by men, suggesting that men have resources to procure more expensive assets. Results for social capital, as a factor in the ownership of assets due to membership of an IP, are presented in Table 3 . In all, the membership of the IP enabled the participant to own more units of the twelve items of assets than non-members. Critical items included human assets, which suggests that membership enabled them to engage more able hands on their enterprises. This could be because of the capacity building facilitation that is available in the IP, where members are empowered in terms of easier access to productive inputs, as well as innovative ideas that pushes their productive frontier upwards. This finding confirms the assertion of Njuki and Sanginga (2013) that "women's membership in groups facilitates access to assets that they would otherwise not be able to access or own as individuals".
Other items were the transport assets such as a car, motorcycle and bicycle (Table 3) . This suggests the vital importance of these assets in facilitating the movement of inputs from agro-dealers and outputs to the markets and ultimately boosting the income of the members. This significance of wheel barrows as an asset was also justified along this premise. While the significance of hoes, cutlasses and axes was suggestive of the fact that membership confers easier access to these vital assets and also that most of the respondents were smallholder farmers still using these assets.
One of the advantages of "social capital" is the facilitation of information among members. This is evident from the result that ownership of mobile phones, radio and television is statistically significant (Table 3) . This confirms that members took sharing of information seriously. This is in conformity with the findings of Amarante and Vigorito (2009) , who illustrated how the build-up of social capital improves access to resources such as credit, information and knowledge about new technology options and practices.Social networks and social relationships facilitate technology dissemination by expanding the choices available to each household member and influencing the distribution of benefits from the technology. Factors influencing ownership of productive assets. Table 4 presents the factors that influenced ownership of assets among households (Table 4 ) and by women (Table 5 ) involved in the KKM IPs in West Africa. The results are generally robust and consistent with the a-priori expectations. At the household level (Table 4) , membership to IP was one of the significant factors that influenced ownership of assets. Further analysis (Table 5) shows that there was 17.4 percent probability that women who belonged to an IP will acquire more productive assets. This is consistent with the a priori expectation, and means that social capital positively induces increased acquisition of productive assets for better livelihood. For example, Njuki and Mburu (2013) found that membership to group in Kenya encouraged women to increase their livestock asset. The marginal effect of the probit regression analysis (Table 4) shows that there was a 49 percent probability of households increasing their assets by belonging to the IP. This result is consistent with that of in Bangladesh, who found that the probability of increasing assets was higher when a group approach was used than when an individual approach was used. The probability of increasing asset ownership was 43.5 percent in the Sudan Savanna taskforce as opposed to 34.9 percent in the NGS taskforce. The same was found in Table 5 where the probability of women owning productive assets in the Sudan savanna taskforce (49.3) was higher than that of the NGs taskforce (43.5).
Age and educational level of spouse, household size, and location of the household in terms of the taskforce they belong to also significantly influenced women's ownership of assets (Table 5 ). In the household (Table  4) , in addition to the aforementioned factors, years of farming experience and food security index influenced the acquisition of assets. Generally, however, the marginal effects show lower probability than the results obtained for the household, thus suggesting the overarching influence of household membership on asset acquisition.
CONCLUSION
Membership in the KKM-PLS of West Africa encourages increased ownership of productive asset by women more than men. There is some level of gender bias to ownership of some item of assets as expensive assets such as cars are owned by men; while less expensive and domestic assets such as chairs are owned by women. However, asset accumulation is higher among women than men. Higher probability of increased ownership of productive assets by the household compared to that of women as an individual, suggest the overwhelming influence of the household on the probability of owning productive asset by the respondents. In essence, to get more women to own productive assets, it would be more effective to engineer the mobilisation using household well-being as the point of advocacy. The study has established the importance of membership of an IP as a "social capital" and affirms that the use of the IAR4D template is quite effective in mobilising members to acquire productive assets. The study concludes that social capital do empower households especially women in the KKM of the SSA-CP.
